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i,
R. W. MEYER SUGAR MILL e A..-'y:;,gﬁu;
HAER ‘HI-1 £
Location: Northeast of Kualapuu off State Route 47
Date: 1878
Original Owner: R. W. Meyer
Present Owner: R. W. Meyer; Ltd.
. Significance: The R. W. Meyer Sugar Mill is the only surviving
19th Century Hawaiian sugar mill with its original

machinery intact and its original design essentially
unaltered. Although the Meyer wmill was among the
smallest in operation during the 1888"'s, it exists
today as a rare complex representing the early
history of Hawaii's sugar industry.

Historian: Daniel Bluestone, 1978

It is understood that access to this material rests on the condition that
should any of it be used in any form or by any means, the author of such :
‘material and the Historie American Engineering Record, Heritage Conservation
and Recreation Service, at all times be given proper credit. '
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Emigrating from Germany at the age of twenty-five, Rudolph Wilhelm
Meyer arrived in Hawaii aboard the "Cheerful" on 20 January 1850‘1 In -
1853, Meyer settled permanently on the Island‘of Molokai. He marfied
Kalama Waha and raised his family at Kalae. Over the years Meyer held
a number of appointments from the Royal Hawaiian government. Many of the
appointments indirectly involved his early German training in surveying
and civil engineering.2 He served as Road Supervisor, Fence Commissioner,
Appraiser of Homesteads, and he advised the Interior Department on such
matters as bridge building and the construction of Molokai's Kalaeokalauu
Lighthouse.3 Meyer also served as Molokai's Postmaster, School Board
member, Disérict Magistrate, and Superintendent of the Board of Health's
Leprosy Settlement. Reflecting on Meyer's public activity, a visitor

. to Molokai in 1885 wrote, '"Mr. Mever is in fact, if not in title, the
Supreme official authority of the whole island . . . For his integrity,
fidelity and good management, he is deservedly respected, honored and
trusted by all.™

Despite his major public responsibilities, Meyer's public work simply
supplemented the family's dominant activity in agriculture. Betweeﬁ 1852 '
and 1890 Meyer acquired 2,936 acres of land.? He used most of his land as
pasturage for diary cows, cattle, oxen, and horses. He also raised chickéns
and pigs. Aside from overseeing his own ranch animals, Meyer ménéged

7 _the arid- rah{:h lands on Molokai's west end. ‘ Ther_ ranch i_ga.'s_owhe'd- _s_'ucce_s;&’.uvtériy -
bf King Kamehameha V, Princess Ruth Keelikolani, and Bernice Pauaki and | |
Charles Biéhop. The Molokai Ranch which Meyer maﬁaged far exceeqed_his”

own hdldings.' In 1889, for example, the - Molokai Ranch had,3;600, 7O hdfééé;ifif
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. and 12,000 sheep; Meyer's pastures had at this time 200 cattle, 24 oxen, and
63 horses.? Vigiting Kalae in 1892, C.M. Hyde reported that Meyer ran one
of the three agriculturally productive and "'well-kept' places on Molokai.
Hyde wrote that Meyver's development of his pléntation has "'given opportunity
for the cultivation of a great variety of plants and trees . . .Mr. Meyer

7 Meyer

has tried the adaptability of various plants of commercial value."
planted with varying degrees of success coffee, corn, wheat, cats, taro,
potatoes, beets, cassava, peaches, mangoes, bananas, and grapes.

For over a decade, between 1876 and 1889, as part of his diverse

agricultural activities, Meyer cultivated sugar cane.® He also built a

small sugar mill to process the cane into sugar and molasses. The R.W.

Meyer Sugar Mill operated at a time when the Hawaiién sugar industry was

rapidly expanding. The expansion héd been effected in 1876 with the
. signing of the Reciprocity Treaty between the Hawaiian and American
governments femoving the tariff on Hawaiian sugar sold to the-Unitéd
States. Hawaiian sugar exports rose from 25,080,182 pOunds_iﬁ 1875 to
93,787,483 pounds in 1881.7 The willingness of investors to invest capital
in the Hawaiian sugar industry after the Reciprocity Treaty led to rapid
modernization of old Hawaiian sugar mills and the introduction of mény
technical improvements in sugar cultivation, irrigation, and manufacture.
Although Meyer built his mill during this period he did not really share
in the Reciprocity Treaty-era expansion or technical innovation. Meye:
instead built a small mill to handle the modest production of his family's
plantation, Supplementing the income derived from other agricultural and
public activity; In nearly all of its major sugar manufacﬁuring operations

-~ grinding, clarifying, evaporating,; cooling, and drying -- Meyer adopted
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and followed mill practice and used mill equipment more representative of
the 1850s and 1860s than of the 1870s and 1880s. The mill and plantation
system thus repeated an earlief technical and agricultural period in the
growth of the Hawaiian sugar industry.
In October, 1883, the Auditor-Genmeral of the Hawaiian govermment
compiled a list of the wvalue of each sugar plantation and mill operating
in Hawaii. The 310,000 wvalue of the Meyer Plantation and Mill madeé it the i
smallest sugar operation in Hawaii; the next smallest mill was valued at
$50,000. kathe fiffy—six Hawaiian sugar operations in 1883 oﬁly six,
including the R.W. Meyer operation, were valued at less than $100,000.
The average value of an Hawaiian sugar operation at this time was $284,000.lo'
It is surprising that despite its small size and relatively.short
. | period of operation, the Meyer Mill exists today (1978) as Hawaii's most
complete and informatiwve site for observing a nineteenthmcentury_Hawéiian
sugar mill. It is, perhaps, because of its small size and brief operatiomn
that the mill remains intact. The mill did not modernize, It did not
throw away machinery and did not operate on an island with an active Sc;api_;
market. The mill also has remained in the ownership.of the Meyerx family
since it was built. The relatively simple machinery originally instailed
by Meyer could have not been sold second-hénd in Hawaii in the 1880s because
the other sugar wmills were techmically more advanced and required completely” _ 
different stvles of equipment to carry out their own sugar manﬁfacturing. |

In 1880 George Bowser reported in his Statistical and Commercial '

Directorv that Meyer cultivated 27 acres of cane and anticipated a yield

of 50 tons. Bowser did not report how many acres of cane were: to be

harvested for this crop. Bowser reported that with 27 acréé:pléﬁtédﬁMeyer ﬁ;
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"intends increasing the area yearly, in cultivation of sugar cane."l1
Despite Meyer’s planned expansion, the area under cultivation in September,
1885, totalled only about 30 acres. 12
In many ways the geographical position and contours of Meyers's land
restricted the size of his cane fields. Meyer apparently could not grow
all of his sugar cane in one area -- the plantation was broken up into
four main units. Cane grew in Puahaka, Kaihohanu, and Kahakaimanamana
valleys and on scattered flats across fhe sloping lands overlooking the
valleys adjacent to the house and mill.13 The valleys, which protected the
cane from the area's high winds, were all quite narrow and cane grew on
their sides and floors. The Separate and fragmentred areas for cane culti-
vation divided the plantation into separate agricultural units. The plowing,
. planting, cleaning, and harvesting of cane could net easily be coordinated;
the different areas frequently grew under quite distinct agricultural
schedules. Cultivating at least four different varieties of cane =-

Kenikeni, Manulele, Ohia, and Kakeona Kana -- Meyer adapted these varieties

to the different sections of the plantation.14 In January, 1883, managing
the sugar plantation in his father's absence, Otto S. Meyer wrote, "The
cane of [Kaha] Kaimanamana I think is geing to die, about 3/4 acre is all
dry, I do not know what the reason is I think it is too cecld up here for
Kenikeni."13 1In April, 1883, continuing to adjust the suitable cane
varieties.for the separate fields, Otto Meyer wrote, "I think it Will be
better to have Kenikeni on that 7 acre field -- and that iittle-piece Below
the peaches -~ about 3 acres must have Kenikeni also except Puahaka Makal

I think it w1ll be better for Manulele & Ohia cane there "16 The small

quantities of each varlety ‘of cane, necessitated in part hecauSE“of_the'
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lack of uniformity in the Meyer cane lands, caused some inconvenlence
because the varieties were processed separately. In May, 1883, Meyer.
wrote, ''We have not enough Kenikeni to grind bne day, but I will try
to grind the Kenikeni without mixing [it] with the Manulele. 17

An 1881 report om the sugar industry in Hawaii outlined some additional
difficulties that fragmented cane lands such as Mever's might have caused.
The report stated, "upland flats are generally so narrow that one compact
unbroken piece of land, large enough for a plantation, seldom occurs, Iﬁ
is a matter of extreme inconvenience to a planter to have his farm cut up
into three ox four pieces by gorges 300 to 500 feet deep, which are very
difficult to cross,.;;éfifrthe component tracts are too small, his farm
will not pay.”18 Another difficulty Meyer had in raising sugar cane was
the unpredictable and wvariable weather in Kalae. The cane depended on
rainfall which at times was insufficient.l9 The lack of water had imposed
limitations on agriculture in Kalae since Meyer first settled there.
Originally Meyer broﬁght water by hand from a spring a mile from his land;
he then brought it on horseback. Later a rainwater cistern was used ;o-
collect water and in 1876 Meyer laid down a pipe to bring water to his iand.Zb 
The piped water reportedly improved cultivation at Kalae;zl_hdwevef, it did
not serﬁe as the basis for sugar cane irrigation. Irrigaﬁion ;equired more
water, more lnvestment, and probably would have been inefficient given:the
small dispefsed tracts of cane land. In 1883, Mever did watgr,.probably
by hand; samé_"newly planted cane' during the'dfought.zz | o

No systematic account of the annual yiéld of_Sugar §anefpﬁ-tﬁe ﬁéfer“_g_h3:a

Plantation survives. Figures available for 1883 indicate that in terms df7 

sygar Céne_yield per acre, the Meyer Plantation produced neaf_theraveragﬁ;i'

.__fdr other Hawaiian cane ﬁlaﬁtations. In'1882 PlanteiS'IﬁOHCHly;jthéﬁff:”'
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agricultural journal representing Hawaiian sugar planters' interests,
reported the average sugar cane yield in Hawaiian fields was about three
and one~half tons per acre for plant cane and two toﬁs per acre for rattoon
cane.23 1In May, 1883, suggesting a general pattern of higher yields,
Meyer wrote, "We have commenced {cutting] Makai [Ocean] side of Kaihohana
now there is not much cane there I think it will be a little over two tons
per acre."24 Indeed, a week earlier cane harvested from the Mauka (Mountain)
side of Kailhohana yielded a little more than three tons per acre. 23 Meyer
estimated a more disappointing yield in June, 1884, when he wrote that a
1.5 acre plot in Puahaka Valley was expected to yield only one ton.26

Sugar cane in all stages of development grew on the Meyer Plantation
at any one time. The field work altermated between plowing, planting,
cleaning of the leaves, cutting, and replanting. After the cane was cut
it was loaded onto a cart and pulled by oxen from the field to the sugar
mill for manufacture into sugar. The basic manufacturing process is to
express, generally through pressure, the cane juice. By boiling, the
high proportion of water in the cane juice evaporates, leaving behind
sugar crystals. Finally, the raw sugar is separated from its by-product,
molasses. This process was followed in the Meyer Mill and most other sugar
mills. Regardless of the level and state of the processing technology, the
object of raw sugar manufacture is to separate the cane juice from the cane
' and the sugar crystals from the juice and molasses.

.Meyer placed the cane mill on a small rise located forty feet south
cof the.Boiling House. Manufactured by Edwin Maw of Liverpool; England,

the mill could grind one ton of cae in a ten-hour day;27 The mill cdnsisted

of one set of three horizontal rolls, each 15" in diameter and 22" long.
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Large timbers served ags the mill's bed plate; they supported the mill on
a rock foundation covered with a Portland Cement plaster. The timber bed
plate abéorbed the mill's vibration and cushioned the shock of an excessive
load passed through the mill; hydraulic jacks in later mills performed this
same function.28 The wmill was located in the middle of an 18' in diameter,
6' deep, circular masonry enclosure, excavated into a small mound. A
masonry-lined passageway led in one side and out the otherside of the mill's
masonry enclosure. The cane was probably either carried or broughﬁ by
cart into the mill area from the east side; the "bagasse," cane residﬁe left
after grinding, was then carried out the west side. The mill appears ori-
ginally to have had a cane feed tray on the west side and a bagasse receiving
tray on the east side. The feeed tray allowed the mill operator to arrange
cane along the whole length of the roll -- permitting an efficient, regular,
and even feed and crushing of the cane.?9 The bagasse tray received the
cane ags it passed out of the mill.

The cane was féd between the top roll and the first of the lower rolls;
a small guide in the middle of all three rolls then deflected’ the cane
back up between the second lower roll and the top roll. As the cane
passed through the mill, expressed juice flowed into the jUicé tray beneath  B
the bottom rolls where it was funneled through a small opening into an
open gutter. The open gutter carried the juice downhill through a short
tunnel in the masonry enclosure surrounding the'mill to the Boiling House
for further processing.30 During a ten-hour day;.when-the mill.operated to
capacity and processed one ton of sugar cane, app:dximétely 2,200 gallons
of cane juice passed]from the mill's juice ;ray"to the.Boiling House. Tt
'_Animals provided the motive power for_tﬁe*ﬁejer cane mill.__The 18!

- diameter, 6' deep, Circular masonry enclosure was conStructed'pximafily
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to permit animals to power the mill from the mound above without interfering
with the activity of feeding the cane mill itself. Wooden bridges permitted
the animals to cross over the top of the two passageways leading to the center
of the mill area. The mill's vertical drive shaft rose above the edge of the
masonry enclosure; four mill animals could circle the mound harnessed to
booms which radiated about 15.5' from the drive shaft. Meyer apparently
employed mules, horses, and oxen to power his mill during various periods
of its operation.32 A set of bevel gears transmitted the animals' circular
movement around the mill's drive shaft to the shaft of the top reoll. The
top roll in turn moved the bottom rolls through a set of spur gears located
on the side of the mill opposite the drive shaft.
The vertical drive shafi's bevel gear wheel had 22 teeth while the bevel
. gear wheel connected to the top roll carried only 17 teeth; this arrangement
| meant that in slightly less than one full circuit by the animals, the mill
rolls made a complete revolution. Traveling in a circle approximately 15.5'
from the drive shéft, the mill animals traveled about 86.5' around a 98°' |
circuit to impart one full revolution to the mill rolls. Theories concerning
the proper speed of the mill “to insure time for the cane to he perfectly
crushed" and to permit time for juice to drain in the center of the mill.
varied during the nineteenth century. FEstimates generally ranged from 15'
to 20" per minute at the periphery of each roll.33 In order to operated the
mill within this range of speed the animals powering the Meyer mill would have
had to circled the mill at a speed of 3° to 4 miles per hour.>?
Amoﬁg 1380s Hawaiian sygar mills, Meyer's probably was the only one |
pdwered by animals. During the 1850s, Hawaiian planters began turning from

 animals to steam and water as a source of motive power for cane mills. In




s
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. 1853, apparently troubled by the periodic inadequacy of water for its Patent
Water-Wheel driven mill, the Lihue Plantation on the Island of Kauai purchased.
the first two steam engines to operate in Hawaii, one of 24 horsepower and
the other of 6.9

The failure to properly identify the specific part of the sugar manu-
facturing process using steam has produced a series of conflicting nineteenth-
century accounts on the prevalence of certain forms of sugar mill motive
power., Thomas Thrum reported that of the 22 plantations operated in 1861, 12
were powered by water, 9 by Steam, and one by animal power.3% 1In 1866, Henry
M. Whitnéy reported 33\mills in operation; 19 driven by water, 5 by steam,
. and % by horse or mule powar.37 In the following year, Gerrit P. Judd surveyed - ..
and compiles statistics on 31 of 35.éugar plaﬁtations opefating in Hawaii. |
Judd's figures record even more strongly the dominance of steam and water
powert 21 plantations used some steam power; 17 used some water power; and
only two reported the use of any animal power.38 During the 1870s, éattles
powered mills were still manufactured; however, in the face of steam and Water .
power developments, théy were generally not held in high regard. The English’
periodical Sugar Cane reported in 1871, "cattle mills, though still made in
considerable numbers for some few parts of the world, are quite incapable to
compete with the larger and more efficient mills driven by steam, and are only
employed by those manufacturing om a very small scale indeed."39 The Meyer
family's 30 acres of cane fields certainly could be classified in 1876 as a
"small scale” operation. In 1857, reflecting the growing popular favor of

steam, a sugar technologist wrote, "Of animal power I shall not speak, as no

one is likely to defend such a rude and barbarous process, and which can
never be rendered so economical as steam. ' The steam engine is far superior

~ to any other motive power in economy, force, regularity of actiom, independence
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of all local influences which affect other motions, the perfect control
under which it can be maintained. ""40

Meyer's modest-size sugaf plantation{.and abundant animal power available
on his ranch made the choice of an animal—powefed mill a reascnable one even in
the face of the nearly complete dominance of steam and water power development
throughout the industry. Sufficient water was not available at Kalae for
water power...By not joining in the transition from animal to steam power,
Meyer availed himself of considerable savings -- he did not buy a steam engine
to power the mill and the mill he purchased may well have been very inexpensive
and second-hand. The mill Meyer installed in 187 may have been manufactured
" 10 to 20 years earlier.4l

In March, 1877, the Blymyer Manufacturing Company of Cincinnatti, Ohio,
provided Meyer with an estimate for the cost of installing a steam—-powered
mill of the same capacity as the animal~powered mill he eventually-purchased.42
The price for a "No. & Mill" was $1,500, and for a 16 horsepower, 8"x16",
horizontal stegm engine with a boiler, $l,090.' Blymer offered a discount to
Meyer as part of its entry intq the Hawaiian market, and the total cost for
the mill and engine was $2,385. The Edwin Maw mill purchased by Meyer cost
between $400 and $925. In 1879 Meyer purchased a small steam engine and
_ boiler for $625 to power the Mill's centrifugals which would have been powered
" by Blymer's 16 hoféepower engine if he had purchased the Biymyer.mill* To
pbtain an animal-powered mill and power for his centrifugals, Meyer paid
between $1,025 and $1,550 as opposed'to 92,385 for the Blymyer steam-powered
miii and'power for the centrifugais.43 This price difference_amounfed.EQ-at ‘
léasﬁ eleven percent of Mefer's initial $7,382;investment-iﬁ fhe.mill;_br
3'e§én more deéending on thé actual price pald for the Sugér.miil.aé In'sﬁort;

given the ready availability df'mill animals on Meyer's ranch, a crop ﬁell o
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within the capacity of an animal-powered mill, and accessible second-hand
sugar mills, Meyver undoubtedly saved money by adopting an animal-~powered
mill rather than employing steam.

Prior to the 1882 installation of a five-rbll mill at the Hawaiian
Commercial Company mill on the Island of Maui, nearly all mills in Hawaii
were of the basic three-roll, horizontal type with two iron rolls set
below and one above -— similar to the Meyer Mill.45- The size of the reolls
varied greatly, and was in part determined on the available motive power.
Mills with larger rolls had a greater capacity because more cane could be
fed through at one time; they also required more power to keep them in motion.

" The 15" diameter and 22" length of the rolls on the Meyer mill reflected the

limited power available from animals. Much larger rolls with greater capacity

operated twentv~five years earlier than the Meyer Mill. In 1857 the Pacific

Commercial Advertiser reported that the Hawaiian mills in operation generally
had rolls 24" in diameter and 48" longr46

In 1851, the Wood and Spencer Plantation and the Lihue Plantation both
operated three-roll mills, with rolls 26"x54"; however, they required water
power to turn the rolls, which weighed about 3 tons each. 4’ The mill with
3-ton rolls could not have been turned easily by animals. In 1878, the
Heeis Plantation at Koolaupoka on the Island of Oahu instalied a miil with :
a capacity to grind ten tons of cane per day, ten times greater than the
Meyer capacity; the Heeis mill required a 100 horsepower steam engine.ﬁo.
operate the rolls.l_‘8 The rolls on the Hawaiian Commercial Cémpanyfs.lSBZ
five-roll mill measured 32"x66'" in the th%ee—roll sténd and;36"k66“'iﬂ tﬁe
two—roll'stand.4? " The largest mill operated in Hawaii during'the_périod _' -
of the Meyers.put their 15"x22" mill inxéperatidn was aﬁ the Hawalian

:Agriculcural Sﬁgar Mill and Plantation Cbmpanyw With a capapity-of320 ;dn$Qﬂ;£
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per 10-hour day, the mill's 12-ton, 36'"x78" rolls required two 21''x24"
. . horizontal steam engines for power.50

After cane juice ﬁas expressed from the sugar cane it had to be quickly
boiled to arrest fermentation and neutralize the acid in the juice.Sl Once
the cane was brought to its initial boil it was continuously exposed to heat,
evaporating the water from the juice, and concentrating the sugar crystals
into a thick syrup. At the Eeyer Mill, the juice flowed downhill in the
open gutter to the Boililing House where it flowed into two copper clarifiers.
thn.Nott & Co., a Honolulu copper and tinsmithing company, manufactured the
two copper clarifiers for the Meyer Mill in December, 1878; they cost $340,°2
The two clarifiers occupied the east end of the 39' long, 3' wide boiling
range and flue where all the clarification, evaporation, and concentration
of the cane juice_;obk place in open pans over the continuous flue leading
. from the Boiling House's furmace. The clarifiers were set just above the
furnace end of the range and received the most direct and intense heat. Wood,
and probably some bagasse from the cane mill, was stoked through a furnace
door on the outsidé of the Boiling House's east wall.33 Honqlulu Iron Works
manufactured the furnace door for $15.36 in March, 1879. Iron grate bars
supported the furnace charge. In the clarifiers, lime was added to the cane
juice so that impufities would coagulate into a thick scum on top of the
near-boiling juice. Cracks in the surface scum indicated the completion of
initial clarifying. .The'clarified juice was then drained through a cock im
the clarifier into the sorghum pan for evaporation and concentration.

John Nott & Co., of Honolulu, also manufactured the sorghum pan which
was ordered_in_cwo sections at a total cost of $770.5_4 The sorghum pan had
an overgll'léﬁth.of 30" and a width of S'. The pan had:a riveted bottom
. built up _of '4_""X6'7.'-. ;c-,heef's. of copper. The sorghurP pan. was set securé_ly’ into

<
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passed through the pan.59

In 1883, Otto 8. Meyer wrote to his father about serphum pan boiling
practice: "I think what Una said was right abopt boiling the sugar, putting
in only 4 inches at a time inside the container, and s¢ omn, until the con-
tainers are full. It's ceftainly true that having a lot in the container
is the reason the sugar darkens because of the high heat inside the container,
and that probably is the basis of the molasses. I will try boiling the sugar
in the way Una told me, putting im a little bit, until it is cooked to 91
degrees. Maybe that's the way to increase the "maka' of sugar. 1'll cry
and see.”®0 By maintaining the level of the came juice at four inches or
higher, Meyer substantially altered the process for which the sorphum pan
was initially designed. The 2.5" high, 4' long, metal fins riveted to, and
projecting upwards from the base of the sorghum pan were initially designed
to impart a circuitous route to the juice.flowing through the pan: When the | -
juice level was lower than the projecting fins it passed over the greatest
possible heating surface. In a 12'x6' sorghum pan with twenty fins, for
example, free—-flowing cane juice passed over 96 feet of heating surface.in
passing f£rom one end to the othér.61 |

The.sorghum pan process of evaporating and concentrating cane juice
served as an important transitional step in Hawaii between the copen-fire,.
open~kettle, boiling of cane juice and the later steam-beoiled process
operating in closed heaters, vacuum pans, and evaporators. In March, 1863,
Charles Cooke and Harvey Davis sailed to ﬁonoluluufrom San Francisco bringing
with tﬁém'the first sorghum paﬁ used.in.ﬂéﬁaii, Iﬁitiéllyfdduﬁting_the

adptability of an American sorghum syrup manufacturing process tc the manu-~

facture of sugar, Hawaiian planters treated the sorghum pan skeptiﬁally;




Meyer Mill
HAER HI-1 (Page 15)
the firebrick, asonry, and Portland Cement flue range. Redwood planks
screwed into the upturned edges of the sorghum pan's copper bottom formed
both the pan's 24'" sides and the partition walls between the pan's five
separate compartments, and kept boiling juice from splattering out of the
pan.55 Hot gasses moving through the flue from the furnace at one end of
the boiling range to the smokestack at the other end heated the entire bottom
surface of the sorghum pan. Honolulu Iron Works manufactured the smokestack
for $200 in 1879.
The sorghum pan had a flat, continuous bottom; however, the setting of
the pan on a descending slope from the east (furnace) end of the range to the

- wast (smokestack) end permitted the cane juice to flow by gravity from one

compartment ﬁo.thé next. Hand-levered sluice valves in the partition wglls
permitted the sugar boiler to regulate the movement of batches of cane juice
through the pan. The long sorghum pan, divided into compartments, facilitated
the continuous grinding.of the sugar cane by allowing different batches of
cane juice, in diffe;ent stages of concentration, to flow through the same
pan, over the same continuous flue, at the same time. As water evaporated
from the cane juice, the density of the julce increased; the potential for
spoiling the sugar by boiling it teo long and burning it frequently, also.

' increasedrasfthe sugar flowed through the pan. ‘Frequently, an in or two of
:juice maintained in the pan prevented burning or discoloring.ss' Using a
scaromater_énd a thermometer, the sugar boiler monitofed and guided the

density and the temperature of the cane juice.51

Meyer used wire and fabric
cloth to filter impurities from the cane juice, probably as it left the mill's
juice tray and as it flowed from the clarifier into the sorghum pan.58 Wooden

skimmers were also used to remove impurities that coagulated as the cane juice
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In April, 1863, the J.H. Wood Plantation in Nuuanu, Island of Oahu, installed
the 12'x4" sorghum pan and it operated impressively.62 A newspapetr reported
the sorphum pan's success: "it was found that not only the finest of syrup
could be made but that sugar of the best quality could as easily be produced.
For the past few weeks the plantation has been turning out the very best
of sugar, and with a rapidity almost marvelous . . . creating a furore . . .
which we may compare to the periodical gold fevers in California.™3 The
major advantage of the sorghum pan over the dominant method of open-kettle
boiling was the speed with which manufacture could be effected: "The jﬁice
passes through the boiler so quickly, [20-30 minutes], as to prevent in a
" great degree it becoming acidified, and consequently reduces the amount of
molasses obtained.'0%
The garly perception of the sorghum-pan process was that it was ideally
suilted to the sugar mill operated on a small scale; it inereased the chance
for making very high-grade sugar by a "most astonishingly simplified and
expedited' process, requiring only a small capital investment. The improvement
thus favored any person, like R.W. Meyer, who '"'possessing from ten to twenty
acres and a small capital [could] engage successfully in the manufacture of

"65  Saveral Hawaiian plantations quickly turned to the

this great staple.
sorghum—pan boiling method in the 1860s -- larger pans appeared limited only

by the size at which the flue could provide uniform heat. James Louzada had

a 24'x8" pan installed on his Waikapu Plantation.®® Judd, Wilder and Judd ._co."_. :

were caught up in the sorghum pan enthusiasm as they p1anned'their small.Knéloé Jf
Plantation_oﬁ the Island of Qahu. In January, 1864, ﬁﬁey'attemptéd to1have Eﬁé; ﬁ

'"sqrghum pan man from California" install a 40'x12' pan in'their'newwmili,sz' g&ﬁV-

In March, 1864 R.P. Judd wrote his partuer, S,Gq.Wilder, "Sorghum Pan. +~ This-:”"
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is all the rage here now. Henry talks of putting upéone at Wailuku. Needham
o )
has told me teday his works admirably. He gave it a different pitch and now

it is good for 1 tom a day. John Wood is doing better. The Kauai men have

sent 2 lots [of] splendid sugar —-- make 1 1/2 tons a day —— John Wood's man
says ours ought to work well it is so long."68 The first pans set up on the

islands lacked the partitions found in the Meyer's pan; however, the partitions
had been introduced in the United States in 1862 as "Cook's Evaporator with
Cory's Improvement . . . in such a manner that the circulation of the evapor-
ating fluid can be detained or regulated at pleasure.”69 Another important
change effected in the pan by the time Meyer instailed one was that they were

produced locally and not imported. John Nott & Co., of Honolulu, who started

preducing the pans in the late 1860s, installed Meyer's pan in the late 18708.70

Building their Kualoa Mill at the time that sorghum pans were introduced
in Hawaii, Judd, Wilder and Judd Co. had_already considered manufacturing
sugar using the older method of sugar boiling.. They initially planned to
install the traditional system of comﬁletely separate éugar pans or kettles
-set:into a continuous flue. The five pans decreased in size reflecting the

smaller amounts of cane juice left as evaporation proceeded -~ their size

ranged from 84" in diameter and 26" deep down to 56" in diameter and 21" deep.7l

The pans required a rather laborious process of Iadling the sugar from one pan

72

to the next. The slow ladling of sugar between the pans frequently injured

73

the guality of the sugar due to excessive boiling, Some sugar kettles in-

corporated rains and cocks and were set on a sloping range to take advantage

74

of gravity flow to move the juice from kettle to kettle. Even after the

cocks and valves made ladling unnecessary, the flat bottom evaporator, like

.

the sorghum pan, offered further;advantages.' With the pan set over the
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i
entire flue the heating surface increased, less fuel was required for
)

evaporation, and a batch of cane juice could be concentrated more rapidly,

reducing the chance of burning 1e. 73
The "rage" and "furore"” which greeted the 1863 introduction of sorghum

sugar pans in Hawail promoted the replacement of the older boiling pans and

kettles by the sorghum pan or rectangular evaporator; however, the popularity

of sorghum pans was soon eclipsed by the increased use of steam heat for

evaporating the cane juice. 1In 1857 a Honolulu newspaper reported, 'Louisiana

is indebted for the superior quality of her sugars to the improved process

of manufacture, in steam trains and vacuum pans. At the Hawaiian Islands,

the more primitive method of manufacture has been the only available one,

in open kettles over the open fires."’6 The same newspaper reported a change

in these "primitive" conditions just a few months later when Lihue Plantation

imported an $800 steam-heated evaporator 'calculated greatly to facilitate

the sugar boiling process."77

The steam boiling of sugar permitted even
greater regulation and control over the boiling juice. Formerly the sugar

boiler had to counter the variables of the furnace draft and the heat of an

open fire; with steam the heat could be turned on and off at just the right

moment permitting more precise control of temperature -- reducing further the
possibility of burning the Sugar.78 .
Steam boiling first took the form of open-pan boiling -- steam pipes

were introduced into pans very much like the sorghum pan and the boiling
method remained essentially the same, simply relying on steaﬁ heat rather
than.an-open fire. 1In 1867, of the thirty—one plantationszfor Whi;h G;f.'

Judd ;Dllectgd.statisticé? six plantations employes steam "wholly-or in part"
for evaporation.79' Manf.other improvements in Hawaiiéh‘steaﬁ_evapbration” |
followed in the two decades after its 1857 introdﬁction onfﬁhe Liﬁué Pléntatiéﬁ;i

Vacuum pans facilitated the boiling of sugar in vacu at very low temperatufes, -
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producing a higher quality sugar than possible from bolling at higher
temperétures at atmospheric pressure. The move to evaporation in closed
containers permitted the recycling of steam vapor for use in further
evaporation —-—- at a great savings in fuel and boiler construction., During
the transition period from fire to steam evaporation and concentration,
plantations frequently emploved both forms of heat at different stages in
sugar manufacture. The Judd, Wilder and Judd Co. plantation at Kualoa for
example, ran the cane juice through steam clarifiers, open-fire evaporators,
and a copper worm steam pan for concentration, 80
Despite the widespread application of steam for boiling on other sugar
plantations throughout Hawaii during the 1870s, R.W. Meyver did not use steam
for any part of the boiling process; instead, hé installed the sorghum pan
which represented the best available method of opeﬁ—fire sugar manufaéture.
Depending on the initial density of the cane juice and the temperature of
the furnace and flue, it probably took about one hour for cane juice to péss
from the clarifier, through the sorghum pan, to the last smallest compartment,
caiied the strike or teach, where the sugar boiler had to artfully deéide the
proper moment to open the final|sluice valve, located on the gide of the final
compartment, -and permit the properly concentrated syrup to run out of the pan.s;
After the concentrated syrvp flowed out of the sorghum pan, in the "strike",
it cooled and crystallized in large iron sugar coolers.82 The Meyers could
have drained the sytrup in a gutter from the sorghum pan td the coolers;
however, they apparently carried the syrup by hand. In 1883 Otto S. Mefef wrote
his father in.Hoanuiu asking him to order fl=square box of:galvanized ifoq
for éarrying the juice, 36x36 and 14 incﬁeé-high.“83 A pan of ;his size,

carried by two people, could have held an entire strike from the sorghum pan.
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Sugar coolers were five to ten feet long, three to five feet wide, and one

84 The Meyer Mill started operation with four iromn

to one-half feet deep.
coolers purchased from C. Brewer & Co. for $45 each. Two more coolers were
added in 1880, and in 1881 Meyer bought six more sugar coolers costing $40
each. The coolers purchased in 1881 came at the same time the shed along the
north wall of the Boiling House was rebuilt and expanded. The humidity and
vapors given off by the clarifiers and evaporator would have retarded the

85 the adjacent

crystallizing and cooling of the sugar in the Boiling House;
shed appears to have served as the Sugar Cooling Shed.
The twelve iron sugar coolers purchased for the Mever Mill between 1878
and 1881 are no longer in the Mill. Two galvanized iron pans 6'7"x5'7 1/2"x1'7 1/2"
are still on the site and may have been used as sugar coolers prior to their |
most recent use as pans for soaking coffeé'beaﬁs. A sheet of metal supported
between two pieces of lumber formed a 11"7"x6'1.5" table which stood in the |
.Engine and Boiler House and may also have served as a crude homemade sugar
cooler; however, 1t clearly is not one of the more substantial iron coolers
purchased for the Mill and costing between $35 and $45.86 The large number
of sugar coolers purchased for the Mill kept the different varieties of sugar
separate as they cooled and awaited further processing.
After sugar was granulated and cooled it was dried and drained in
centrifugations which completely separated the sugar crystals from the molasses.
Each centrifugal consisted of two baskets -— an outer stationary basket 33"
in diameter and 16" deep, and an inner moving basket 30" in diameter and 10"
deep. Operating very much like a moderﬁ washing.maqhine on the spin cycle,
the centrifugals'innef baékets revolve& at-appro#imétely 1,200 revolutions
per minute creating a centrifugéls forée iﬁ theisaskét;JTheiliquid molasses E

flew outwards.through the perforated sides 0f the revolving bBasket into the -
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fixed outer basket; dried sugar crystals were left behind in the inner basket.
Depending on the size of the charge and the degree of its granulation the
separation could be effected in a matter of minutes, The molasses flowed

out a spout in the bottom of the fixed basket and into one of four Molasses

pits benéath the Boiling House floox. The pits were linesd with cemenﬁ

plaster and measured 71.5" wide, 72" deep, and had lengths of 12'9", 4'10", 5'7",
and 5'11". The sugar was shoveled by hand out of the inner basket and put into
bags for shipping.87

The centrifugals were driven by a 4" belt connected to the countershaft of
a small steam engine. The belt ran from the swmall pulley at the base of the
. centrifugal's revolving basket to the loose and fast pulleys on the steam
engine's countershaft. A wood clutch connected to a sliding wood belt-guide
made it possible to turn ;he centrifugals on and off by guiding the belt
onto either the countershaft's fast, spinning pulley, or loose, motionless,
pulley. Eéch centrifugal had its own separate clutch and pulley set., The
belt réqﬁired a half-turn in order to connect the vertical pulleys on the
countershaft with the horizontal pulley on the centrifugal.

Thé céntrifugals were made of cast iron and set on a cast iron and wood
bed plate and é substantial masonry and Portland Cement foundation. The
foundations had to sustain the shocks and vibrations arising from the machines'
1,200 revolutions per minute. The side of the interior basket was made of
brass with hﬁﬁdreds of small openings to permit the molasses to fly outward,
Metal rods, just outside of the basket lining, connected theé top and the
bottom of the interior basket and kept the brass lining.in place. The basket
turned oﬁ an overhanging bearing_at the top of the stationary central spindlé

which extended from the centrifugal's bed plate, through the center of the

basket’s-pulley’aﬁd stem, to the top of the céntrifﬁgal.- The central spindls
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carried a master bolt which locked the revolving basket, the bearing, and
the spindle together.

Although it lagged behind other sugar-producing areas in adopting some

technical innovations, such as steam-powered mills and steam evaporators,
Hawaii operated some of the earliest sugar centrifugals. The principle of
centrifugal separation had already been applied extensively in the textile
industry. Cotton and woolen goods, especially after being dyed, were dried

n

in "hydro-extractors," the water flow outwards, like the molasses, and the

dried textiles remained in the interior basket.88
David McCoy Weston of Boston, Massachusetts generally receives credit
for applying, in 1850, the principle of centrifugal separation to the drying
of sugar. Hawaiian boosters and historians have always claimed David M.
Weston and the centrigual as their own. ‘In 1895, for exampie, Henry Martyn
.Whitneylwrote that a fact "showing the ingenuity and skill of mechancis in
Hawaii" was that "the well-known centrifugal machine, now used in every
first-class sugar factory throughout the world, had its origin in Honolulu,
and was first used in Hawaiian mills for drying sugar. Mr. Dévid M. Weston,
its inventor, was a machinist who had a shop and foundry in Honolulu."89
Contemporary scurces do not support the Hawaiian origin of centrifugals or -
even Weston's residence in Honolulu at the time of their invention. In

August, 1851, H.A. Peirce and Co., of Honolulu, wrote to the Royal'Hawaiién.

‘Agricultural Soéiety concerning "an invention for purging sugar, recently

brought into use in the West Indies and now being introduéed'here .

"It is called the 'centrifugal separator' and consists Qf a perforated cask
into which the sugar is thrown and by very rapid revolutions the molasses is
- forced out through the sides of the cast very rapidly,_leaving the sugar

~clean and dry . . . Several of the machines have been ordered of Mr. D.M. R




for draining the sugars.

-
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Weston, a practical machinist now in Honolulu, who came out from the U.S.

for the purpose of setting up our sugar mill."90 After setting up the

Peirce mill and taking orders for centrifugals, Weston returned to the

Unite& States. On May 10, 1853, he returned to Honolulu and two weeks later

was authorized by the Privy Council and the Minister of the Interior to lease

the '"01d Blacksmith's Shop" formerly occupied by the company of Knott & Jones._g'l

rhe President of the Royal Hawaiian Agricultural Society lauded Weston's return

to Hawaii and declared, "Our planters are to be congratulated on the return

of ¥r. Westoﬁ to the Islands, a man eminently qualified to improve our

machinery and secure us against those vexatious breakdowns of mills, etc .."92
Weston did not have a foundry in Honolulu at the time he adapted the

éentrifugal separator to sugar manufacture, and he appears to have first

introduced the idea in the West Indies and not in Hawaii. However, Weston's

presence and his operation of a foundry in Honolulu from 1853-1860 helped

guide Hawaii's early transition from drip separation to centrifugal separation.

Prior to the intorduction of the centrifugal, the sugar removed from the coolers

was placed in vats, boxes, or hogsheads. After two to six weeks when plugged

drain holes -were::opened the molasses would separate from the sugar and drain

. from the containers. This process was rapidly eclipsed by centrifugals and

the lengthy process of separation was carried out in a few minutes. In 1857,

‘reporting on agriculture in Hawaii, a Honolulu newspaper declared, "Instead

of hogsheads, the centrifugal separators, recently introduced, are preferred

n93

- The first Hawaiian centrifugals set up by Weston operated by handﬂga

In 1853, Weston installed at Lihue Plantation the first two steam engines to

- operate .on a Hawaiian sugar plantation. The smaller 6 horsepowef engine

operated»;entrifugals.95' Unlike the centrifugals used in'the Meyer'Mill}~

Weston's centfifugals were driven from above, overdriver as opposed to;under— C
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driven. When Weston sold his foundry to Thomas Hughes and Jamin, Green, &
Co., in 1860, and left Hawaii, he apparently departed with the manufacturing
rights to his centrifugals. The foundry, under the management of Alexander
Young and the ownership of Theo. H. Davies & Co., incorporated in 1875 as

the Honolulu Iron Works Co.. Honolulu lron Works claimed Weston as its
founder but the company never manufactured centrifugals and continued to
provide Weston centrifugals only by importing them from either Weston's

plant in Boston, later the American Machine & Tool Company, or from Mirrless,
Tait & Watson, a British firm which carried the manufacture and patent rights
to Weston's invention. ?

At the time Meyer purchased and installed cemtrifugals at his Mill,
Weston's Patent Centrifugal dominated the Hawaiién sugar industry. Weston
challenged other manufacturers in patent battles. In 1880, for example,
Weston wrote to Castle & Cooke demanding that they take some action to
enjoin Claus Spreckles from importing eight Hepworth Centrifugals because
they were being challenged.in the U.S. Courts as "infringements on my machine. "7
Despite the patent battles and the relative dominance of the Weston Centrifugal,
Meyer purchased centrifugals manufactured by another company. _By'fhe 1870s,
many different forms, styles, and makes of centrifugals existedlgs -Honolulu
Iron Works supplied Meyer with his first centrifugal in 1879 for $300 and his
second centrifugal was purchased in lSBl.for §$350. The centfifugals did not
iﬁcorporate many of'fhe improvements contained in the Westoﬁ Patent
Centrifugal. They.required hand-shoveling of the sugar. from the baéket after
'drying,'ﬁhereas Weston had patented a discharge va1ve ﬁhich let the sugar drop
directly into.sugar bégs or storage throﬁgh gravity. The MeyerlMill centri-
fugals were underdriven and thus could_not accommodate a bearing_ét either
end of the_driving'spindle. The underdrive_centrifugal, with 1ts one -over—

handing bearing, required a heavier spindle aﬁéxmore energy to drive it
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In 1867, Weston patented the unloading valve

than the overdriven model,
as part of his overdriven centrifugal ~- these patented'imrpovements accounted,
in large part, for.the dominance of Weston's machine throughouf the Hawaiian
Sugar.industry. The Weston centrifugal was by no means the only type
_available in Hawaii, nor was it the least expensive. In fact in the 1870s

a debate still existed within the industry as to whether overdrive centri-
fugals were preferable to underdrive. 1In 1881, when Mever paid Honolulu Iron
Works $350 for a centrifugal, the cost of a Weston's Patent Centrifugal
supplied by the Honolulu Iron Works exceeded $1,000.100 The Meyer Mill

clearly could operate satisfactorily with the older style of centrifugal
because the Mill did not process sugar continuously or require high sugar
handling efficiency.

A steam pipe extending from the steam boiler to the area.aboﬁe the
centrifugals may have provided some steam to the centrifugals. In the”18703,
steam was sometimes used to heat the molasses to dilute it and give it
increased fluidity‘101 In 1864 G.P. Judd reported some other possible uses
for steam in the centrifugal. " He wrote, "I saw at the Rifinery [sic] today
a new wrinkle. They threw in back of the centrifugals a current of steam
to clean them while empty and in slow motion . . . The man syas they think
of having a steam pipe with a universal jeint to thfow steam into the sugar
while in the centrifugal to bleach 1t."102 Steam at the Meyer Mill may also
have been used occasibnally to clean the molasses pits,

The two centrifugals at the Meyer Mill lack indentification and manu-
facturers' imprints of any kind and their origin remains upclear;  Altbough
Meyer purchased the centrifugals from Honolulu Irom Works, it is extremely
untlikely that they were manufactured in Hawaii. In 1864, Jﬁdd, Wilder and

Judd Co., transferred two centrifugals of nearly identical styie from their
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‘plantation on the Island of Maui to their new plantation at Kualoa on the
Island of Oahu.l03 The design of the Meyer centrifugals can be assumed to
date back to the early 1860s and, perhaps, even the 1850s., 1In 1934 T.T.
Waterman, the Hawaiian Territory archivist, identified the centrifugals
at Xualoa as possibly French in their design.lo4 The overdrive centrifugal
eventually eclipsed the underdrive centrifugal, such as those used at the
Meyer Mill. The two centrifugals at the Meyer Mill are nearly identical in
design -- one has a narrower molasses spout than the other. One centrifugal
is reinforced with seven metal hraces wrapﬁed around the outer bucket. The
braces would have prevented the machine from flying apart under the strong
vibration tcaused by the maghine‘s operation.l05

The Meyer Mill operationm required steam power solely for driving the
centrifugals; a small steam engine sufficed for this purpose. ln May? 1879,
toe drive the centrifugals, Meyer purchased an Ames Iron Works No. 1 Portab;e
Steam Engine and Beiler manufactured in Oswego, New York, H. Hackfeld & Co.,
which eventually became the agent to handle the Meyer Mill sugar accbuﬁt,
provided the engine and boiler at a total cost of $687.59. The price included.
drayage, customs fees, marine insurance, freight charges, labor, -and a 2;52_
commission paid to the San Fréncisco supplier, possibly to the Benecia
Agricultural Works on the upper part of the San Francisco Bay.log

The Ames Irxonm Works No. 1 Portable Steam Engine was a simple; single
cylinder, horizontal, reciprocating engine with a bore of 5" and a stroke éf
10". When operating at its rated capacity of 6 horseﬁower the engine turned
at 175:revoluti6ns per minute. Even though the engine carried a separate 24"
diamater belt wheel with a 5“ face, the bélt.from.the.engine to the eounter- 

shaft ran off of the engine's 40" diameter flywheeliwith its 6”'face.
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Steam came from the boiler thorugh a steam pipe and passed through a

throttle valve into the steam chest. A slide valve operated by an eccentric

‘on the engine's shaft alternately opened and closed the ports on the steam

chest, admitting steam to one side or the other of the cylinder. When the
glide valve uncovered a port the steam on the other side of the piston
escaped into the exhaust pipe. The forward and backward motion of the piston
in the cylinder, reciprocating motion, was transmitted by the piston rod;
to the cross-head, through the wrist pin and the connecting rod to the crank
wheré the piston's reciprocating motion was altered to the rotafy wmotion of,
the shaft, flywheel, countershaft, pulleys, and finallj the centrifugal.
Although the cylinder was very small it was cast separately and bolted
to the engine frame.lo7
5’§ma11 belt ran from a pulley on the engine's shaft to a puliey which
drove a ball-type governor. The governor operated as a feed-back loop which
monitored the engine speed and kept it fairly constant. Unlike engine

governors which regulated valve timing and thus the amount of steam entering

the cylinder from the steam chest, the Ames engine's governor regulated the

~amount of steam received from the boiler through the throttle valve. If

the.engine started to race excessively, the rotating governor balls would

fiy Outwérd from their equiliﬁrium position, depressing a small valve stem

which would in turn close the.throttle valve, admitting less steam to the

steam chest.and cylinder. Receiving less steam the engine slowed dowm. If

the engine Suddenly slowed down the governor balls would £all, lifting a

small valve stem whlch would admit more steam to the Steam chest and cyllnder
The Ames No. “Portable Steam Englne was d831gned so the exhaust steam'

from the engine could be used to heat the boiler's feed—water before it
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entered the boiler. After leaving the engihe's cylinder, exhaust steam
entered a 4 1/4"x2 1/2" exhaust steam chest running the length of the 5'5 1/2“
engine frame base. The steam left the chest through z steam exhaust pipe on
the shaft-end of the engine. Boiler feed water flowed through a loop in the
exhaust steam chest, entering and 1eaﬁing the chest on the cylinder end of
the frame. The arrangement was such that the steam passing around the feed
water pipes raised the temperature of the feed water. A small water pump, |
connected to and powered by the stéam engine's piston rod, pumped water up
from the feed-water clarifying cistern, through the loop in the exhaust steam
chest, and into the boiler. The arrangement for heating the feed water
resulted in increasing the capacity of the boiler and conserving fuel at
almost no cost. Using hot feed water dlso reduced the wear on the boiler
by removing the temperatﬁre extremes between cold feed~watef and the water
boiling to produce steam; such temperature differences would strain the ﬂoiler
by producing unequal expansion and contraction of its diron pa’n:ts.l(}8
Mever not only heated the boiler feed-water; he also neutralized corrosive
acids in the water by tréating it befofe it entered the boiler. VThe-boiier—:
received its water_thréugh'pipes Meyer laid out on his land in 1876 from a
spring. The water was piped through the Boiling House where it could be used
for cleaning purposes. The water themn entered a feed-water cistern locatéd
between the steam engine and the boiler. Meyer apparently used litmus baper
to test the aciaity of the water. Caustic soda or soda -ash was mixed.with_
the water in the cistern to neutralize the acids which wéfe_present; The
water was then pumped through the heatér and into the bbiler7199
The Ames Iron Worké’No. 1 Boiler'ﬁroﬁided.steam for thennger Mill steam

. engine. It was a'small=1o¢omotiVErtype fire—tuhe boiler. The boiler was
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internally fired, the furnace, 34" long, 18" wide, and 26" high was surrounded
by water. The walls of the furnace were made double, allowing for a water
space between the inside shell of the furnace and the outside shell of the
boiler. These water legs made up part of the heating surface of the boiler.
Wood and probably some bagasse served as fuel.

The hot gasses from the fire in the furnace escaped by passing through
“one of twenty-two fire tubes, 2.25" in diameter and 61” long, which ran
from the fromt, furance, end of the boiler to the back, smoke-chamber, end.
The gasses then went up the smokestack. The barrel or shell of the boiler
was a 24" in diameter, 84" long, cylindrical shell which contained the fire~
tubes, surrounded by water, and a smoke-chamber at the end.. As the hot
gas passed through the fire tubes it heated the surrounding water and created
‘the steam. The total area of interchange between the watér and the hot gasses
in the fire-tubes, the boilers heating surface, was about 66-équare feet. The
steam-Collectea in the steam dome above the water line and when it reached
'the correct pressure, about 120 pounds, it moved from the bbiler.to the steam
engine through the connecting steam pipe. The furnace-end of the boiler had
.gauges which monitored steam pressure and water level, which were adjusted
by admitting more water and regulating the steam gaﬁgé. The beoiler also
carried a whistle and a safety valve which consisted of a inghted arm; when
the steam pressure rose above the safe level, as represented by the weights
'6n the weighte& arm, tﬁe arm would be pushed up letting the steam out of the
fluted column steam port on the_fﬁfnace-end of the boiler.

Locomotive boilers, similar to the one used ét the Meyer ﬁill, were only
manufactured in small sizes and were intended primarily for use in isolated

- locations where only a small amount of power was required. Driving the 6
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horsepower engine to run the centrifugals, only on the days when the sugar
was actually being dried, the Ames engine and boiler combination was ideally
suited to the limited power and steam requirements of the Meyer Mill.llo
Two heavy brackets 45" apart rest on top of the boiler's cylindrical barrel.
These brackets were designed.to anchor the steam engine directly on top of
the boiler, making a very compact boiler~steam engine unit. At the Meyer
Mill the boiler and steam engine were installed separately, each receiving
its own wood, masonry, and Portland Cement foundation.lll

Mever constructed the wvarious mill buildinge out of standard pieces
of lumber imported from the West Coast of the United States. The buildings
were of light-weight truss construction, sided in redwood boards with
structural floor, wall, and roof pieces comstructed of northwest pine, 2"x4'",
2ﬁx6", 3"x4", 4"x4", and 4"x6". The Boiling House was 50' long and 30' wide.
The Boiling House's entire south wall and 10' of the east wall, around the
furnace, had a 4' deep masonry foundatien. Tﬁe sorghum pan flue and smoke;
stack rested on a masonry platform in the southwest cormer of the building.
Five windows in the south ﬁall and three in the north wall, as well as openings
in the two end walls, admitted light to the Boiling House. The sills
supporting the floor joists rested on spot foundaﬁions built up of boulders
and Portland Cement. The entire floor was raised off of the ground by the
spot foundations and a second floor was built below the main floor in the
area over the Molasses Pits. Access to the Molasses Pits was gained by
removing hatch doors in both of the floors. Judging from the record of all
materials received for constructing the mill.buildings, they appear to have

been roofed with shingles.




north wall by the boiler.
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A 10 1/2'%20' shed was ofiginally built against the outside morthwall
the Boiling House at the northwest corner, abutting a masonry platform
extending outside from the center of the north wall. In 1881, the shed was
enlarged to run the entire length of the north side of the Beiling House
and measured 50'x15'. The new structure was completed in comnection with
the purchase of six additional sugar coolers and probably served as a well
ventiiated, dry Cooling Shed for granulating the sugar.

The Engine and Boiler House, 20'x25', runs along the west wall fo the
Cooling Shed and part of the west wall of the Boiling House. The Engine
and Boiler House appear to have been altered and expanded in 18Bl at the

time that the Cooling Shed was enlarged. Access to the Boiler and Engine

" House was through doors in the southwest corner and through a door in the

112

In the 1870s and 1880s, the Meyer Mill with its $7,000-58,000 investment,
was sdmewhat of an anomaly in the technically advancing and high capitalized
Hawaiiah sugar industry; an industry in which capitalists, such as Claus
Spreckels, were consolidating control of cane production and marketing, and

investing upwards of $2,000,000 in idnividual sugar mills. Meyer marked a

transition in Hawaiian agriculture from its older diversified, subsistence,

and small farm base to a cash crop plantation base. Meyer had experiménted
with numerous cfops in part to support his large family and in part to earn
some outside income from agriculture.

The culﬁivation.of thiity acres of cane fit well.within the pattern of

previous experiment onrtﬁe family land.- Another side oflMeyer; the public

- official and man of affairs, also may;have affected his decision to enter into
s.sugar~cané cultivation. - Meyer started growing cane in 1876, the year of the

-.ReciprocityfTreaty-betweén_the_United States and Hawaii. .In later years Meyers
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corresponded with Charles Reed Bishop, one of Hawaii's leading businessmen
and the owner of the large cattle ranch on Molokai's west end which Meyer
managed; they frequently discussed business conditions in Hawaii, the price

113 It is

of sugar, and the politics underlying the Reciprocity Treaty.
conceivable that Meyer introduced sugar into his agricultural business to
be a part of the events of the day =-- Reciprocity and the expansion of
Hawaiian sugar cultivation.

The late 18708 were a time of unbridled optimism concerning the possi-

bility of profitable sugar cultivation even on a small scale; in 1876 the

Hawaiian Gazette reported, "We believe there is a most admirable opportunity

presented here of testing the policy of éugar culture by small farmers . . .
An-industrious man with a family of boys, or the assistance of two or three
hired men, and a half a dozen mules, could easily plant and cultivate twenty
acres of cane a yvear . . . leaving a margin for clear profit [of $1,000-$2,000],
which we may safely assert is obtainable nowhere else in the world from arming

114

of equal scope." The San Francisco Chrénicle reported in 1877 that news

from Honolulu indicated that "The desire to engage in the cultivation of
sugar cane has become a perfect furor, and that clerks, professional ﬁkn,
and in fact individuals of almost every class are tﬁrning their attentien
to an industry which has made the fortunes of'those engaged in it . . .The
‘main cause 6f this sudden access of prosperity is the reciprocity treatﬁ."lls-
Even though Molokai, as generally viéwed in 1873, lacked the large well-
ﬁatered tracts suitable for large sugar estates .such as existed on other
islands in Hawaili, it was perceived aé suitable for limited sugar cultivation.

In 1875, Henry M. Whitney reported that on Molokai, "There are several small

but fertile valleys . . .where sugar cane and ramie will thrive, and where
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116 In 1877, after inspecting

small plantations will probably be commenced.”
gsamples of cane grown on Kamaloo Plantation on Mclokai, the Commercial
Advertiser reported, "We are glad to learn that the prospects of cane
growers on Molokai are quite flattering.”ll7 A few months later the same
paper declared, "'the neighboring island of Molokai . . . has indeed been
neglected in the past, but is now coming to the foreground, as possessing
large tracts of fine cane land to be improved, and moreover some excellent
harbors."ll8

| R.W. Meyer was aware of and attempted to aid in the development of
sugar cultivation on Molokal even before the signing of the Reciprocity
- Treaty. He viewed internal improvements as a foundation fo further
agricultural development, particularly of crops, sugar, and cattle raised
- for export. In 1874, Meyer wrote to H.T. Wideman, Miniéter.of Interior,
lobbying for the release of money appropriated for road iﬁproVements; he
wrote, "fhere is a prospect of two sugar plantations being started on this
island and for that éurpose it will be necessary to widen the roads to
permit the use of carts which requirés in many places considerable labor
and expenditure."l19 In subsequent vears Meyver complaimed that road
improvements were concéntrated on Molokai's east end and neglected the
"nmearly impassable state of the cartroad between Kalai and Kaunakakai!”l20
Meyer frequently lobbied the Interior Department for road improvements in
the neighborhood of his plantation and Charles R. Bishop's cattle ranqh, o
pointing out that the majofity of the Distfict;s road taxes were raised iIn

these areas. Meyer started to cultivate sugar in 1876 when the prevailing

assessment of the chances for successful and profitable cultivation was good. -
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. The results of the first year's work at the Meyer Mill apparently
justified the public optimism and Meyer’s personal imvestment in sugar
production on Molokai., The Mill started full operation in January, 1880,
and while no systematic record survives of the Mill's sugar receipts, it
clearly made a good profit. In the first six months of 1880, Meyer produced
19,191 pounds of raw sugar. Eighty-five to one hundred pounds of sugar were
placed in separate bags and shipped by inter-island steamer to H. Hackfeld
& Co. in Honolulu. Acting as the sugar agent, Backfeld handled the majority
of the Meyer sugar and generaily shipped it on to California refineries.
Hackfeld also purchased the molasses by-product which was sent to Honolulu
in wood barrels.lZl In general, however, molasses was not of major market
importance. When a good price was paid for sugar, molasses and rum were of
little concern tc the Hawaiian sugar industry.122 For the 19,191 pounds of

. sugar, Hackfeld paid Meyer $1,759.52. The Meyér Mill expenses for this ‘same
period amounted teo $723.77. If Meyer continued to receive the same priée
for his sugar in the second half of 1880, about .09 per pound, he would have
made $3,166 for the 34,794 pounds of raw sugar he produced. Thus, in 1880,
with the total operating expenses of $1,395.56, the Meyer Mill produced
53,985 pounds of sugar, receiving approximately $4,9%925 from Hackfeld, which -
left a $3,529 profit after the first year of operational23

The surviving expense account book for the Meyer Mill does not inélude
any item which calculated a price for, or compensated, Meyer, his son Otto
who had chief responsibility for”the Mill, or anmy of the children for their .
labor at the Mill; therefore, the expense account.does‘nOt reflect the truve
costs of the family's involvement in the sugar busineséL The accounts do

, record every item purchased for the cultivation and manufacture of the sugar.
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.. Théy also record the coé.t of all hired labor used in the Mill and the fields.

Unlike most Hawaiian sugar plantations of the 1870s, which relied on a large

number of immigrant laborers to work in the fields and the mills, Meyer hired

a few men and these appear to have beén local Hawaiians. In 1880, for example,

Mever employved, farily steadily, Kale, Kauluna, and Kakapu; they were paid

$8, %4, and $4 respectively each month. Meyer also gave the hired men poi,

meat, and salmon which cost him $11-%12 per month., These three workers all

received a $2 per month raise in pay in 1881. Meyer also recrulted Hawaiian

day laborers at $.75 per day during a particularly busy harvest season.

1n April, 1883, Meyer considered contracting 4 to & Chinese workers to work

at the piantation and mill for $8 per month._lz4 In May, 1883, apparently

dismissing the idea of hiring Chinese, Otto Meyer wrote his father, "I'n

afraid we cannot build the house for the Chinamen now but T think those men
. we have hired will do for somet_imes-..”125 In 1885 Meyer contracted with the
Immigration Board of the Department of the Interior and hired a thirteen-
vear-old Portuguese boy, Joseph Correa, to work for $6.50 a month at the miil;
this coptract-appears to be the only case where Meyer hired immigrants to é
work on his plantation. It might have been less expensive for ﬁeyer to ‘hire
occasional day laborers because. there are several months recordéd in which
the Mill had no expenses at all; this would not have been possible if Meyer
signéd long-term contracts with immigrant laborers,
Apparently encouraged by the results of the first year of operation,
Meyer carried out several hundred dollars in improvementé.at the mill in 1881;
he instélied the secénd centrifugal at a cost of $350 along with its two
) pulleys, cellars, and a new, larger, countershaft, all provided-by-the'Honoluiu

. TIron Works a.t a cost of $88.25. Meyer rebuilt the Cooling_Shed aﬁ.d installed
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6 sugar coolers which cost $40 each. A new smokestack was added to the
boiler costing $43.25. Figures available for 1883 indicate that the ﬁeyer
Mill produced 33,220 ﬁounds of sugar in 1883, 1If Meyer's sugar sold at

the lowest prevailing market rates $.06 per pound for that year, a con-—
servative estimate of the revenue would be that the Mill made $1,994.
Despite lower sugar prices, sales amounting to $1,994 still represented

a profit of $1042.52 since the Mill's operating expenses for 1883 totalled
only $951.48. 1In 1884, the sugar price dropped and Mever's prodﬁced only'.
31,209 pounds, with mill operating expenses of $716. 1In 1885, the Meyer

Mill production rose to 57,476 pounds but he proebably could not get much

~more than $.05 per pound, which would give $2,874 total revenues against

$985.94 total expenses, leaving a 51,888 profit.126

Meyer did well enough in his first two years that in 1882 the Meyer

Mill was featured in a Planter's Monthly article entitled "Small Sugar

Mills." The author, W.E. Rowell, stated that as the large tracts of sugar
land were taken up, agriculturists would do well to seek out smaller tracts
for cane cultivation. Rowell argued that the smaller planters could profit
more by building small sugar mill; than by milling their cane on shares at

a central factory; the planters could save on transportation cost, manage
their labor more efficiently, and be assured by having the will évailéble
when the cane was just ripe for milling. Rowell decalred, ”A.careful estimate

of the costs of small plants . . . counvinces me that many planters . . ..cbuld

. increase their net profits by putting up small wills aﬁd manufacturing fox

themselves , . . (I) have had my figures in regard to expense corroborated -

by Mr. Meyer, of Molokai, who kindly gave me the workiﬁg results on hiSnQﬁn
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plantation. His expériencé is sufficient to establish the fact that a
small mill can be worked economically."127 Meyer's first years in operation
appear to have justified his decision on the type of sugar processing
technology and management necessary to make his "gmall sugar mill" profitable.
The sanguine hopes for profitable operation of small sugar mills expressed

by Power, Meyer, and othere, collapsed in the 18B0s as the world price of raw
sugar steadily declined. Although Meyer continued to oOperate at a marginal
profit, a£ least through 1885, the last year for which reliable figures
are available, the Mill.does not appear to have ever produced at a profit

as substantial as its first year of full operation, 1880, when the profit

totalled about $3,500. 1In 1884 the Planters' Monthly decalred that the

"enormous increase” in beet root sugar production had made sugar prices fall
\ . 5 . 125
to such an extent that many plantations would do well just meeting expenses.

Adoptiﬁg Darwinian metaphor and equating techmnical innovation with economic

survival, none of which boded well for the Meyer Mill, the Planters' Monthly

decalred that.sugarwproductiOn would survive only where it was conducted
"upon the most advanced principles and the most economical methods. It will
be a case of the survival of the fittest, and those who adhere to primitive
methods, or even to only methods inferior to the best, will either be.forced
out of the market or will struggle along in a hand to mouth fashion, con-
stantly on the verge of bankruptcy."l30 The journal declared that the low
price made it "doubly necessary" to save on labor, fuei, and adopt macﬁinery
to extract more. sugar from the Cane.l3l

In 1886, J.M. Lydgéte_summed_up the disappointing experience of many whog

like Meyer, enthusiastically eéntered into sugar production in the period

-immediate;yafollowing the Reciprocity Treaty. He Wrote,”"Many'qf us.embarked
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. in the business 8 or 10 years ago with little or no experience and a faint

conception of what we were undertaking, but with a pogsitive glow of hope

in the future before us. Now after these years we have the experience, a

vivid recollection of what we have come through and the glow or at least most

of it has faded out of the sky.”132

The low price of sugar in the early 1880s
did not prove to be a temporary aberrfation; rather, it began to loock as if
it were a perma nent economic reality in the industry. In 1887 thé Plénters‘
Monthly continued to point toward a bleak future in the industry, "Low prices
of sugar still previal, and remain low with discouraging persistency; so that
the hopes we once entertained of seeing again the days of flourishing propserity
fade out utterly into the dark, and many a man who once thought himself assured
of reasonable wealth through sugar, now finds it will not even yield him a
. competence. Under existing conditions in Hawaii, as a whole sugar is not
remunerative."133
The economic conditions prevailing in the Hawaiian sugar industry during
the 1880s produced a husiness trend totally opposite from the direction W.E.
Rowell had proposed, using the Meyer Mill as the leéding exampie. Rather
than the flourishing development of many small plantations operating theif
own small mills; like the Meyer Mill, sugar interests were rapidly consolidated
in the 1880s with small holdiﬁgs grouped into larger omes, ' The new.plantations
all depended on a technically advanced agricultural system including steam
plowing and irrigation and technically sophisticated mill operations{“including
stronger three and then five roll mills, vacuum pans, double effects, and
triple effects, and othertechnical improvements which made many Hawaiian mills

compare favorably with any of the best mills in the_world('-';g’4

The Planters’
. Monthly reported that the move towards large plantations and the la'tes'ta"

modern, factories was 'such that "if there is any money to be squeezed out of
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cane, they are going to get it;" the jourmal concluded that "large concerns
live where it would be utterly impossible for small concerns to eke out an
existence, and so it is here and must be, that only running the sugar

. . nl35
business on a large scale can it be made to pay.

During this period of plantation consolidation, the closing of small

mills, and small or nonexistent profits in the sugar business, the Meyer
Mill ceased coperation. Meyer appears to have operated the mill through

1888 and for at least part of 1889. The Molokai tax assessors' books

indicate the Mill's closing. The Meyer Mill was built for $7,372.56, it was

assess at $6,000 for 1882. The assessment for "Misini, ano a pau,” machimery

of all kinds was $2,500 for 1887, 52,000 for 1888, $600 for 1889, and $200

36 R.W. Meyer's sales account with H, Hackfeld & Co., account

No. 21, received its last credit for sales on October 18, 1899.137 For all

for 1890.1

of 1889 the Hackfeld Co. only credited Meyer with $629.78 in sales. The
account may have included some other agriculpural product; however, If the
account was for sugar along, 1889 appeafed to be a year in which Meyer clearly
stopped earning any money from sugar production. In 1892 C.M. Hyde visitea
the Meyer Family at Kalae and'peporteé, "Mr. Mever and his sons raised sugar
cane and manufactured sugar, but the low price of the product for the last
few years has méde it more than unprofitabie to engage in sugar manufacture
in é small way. Now iands are given up to grazing . . . cattle-aﬁd sheep,
butter and eggs are sent to Honolulu and lead the market as being always of
the best grade,”lBS |

In visiting the Meyer Family; C.M. Hyde noted that the agricultural
conditions at Kalae, and on Mdlpkai in géneral, "wQﬁld*have disccﬁrage any

man of less persistency of character (than Meyer). The .lack of water (is)
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one great drawback,”l39‘ The lack of water and large arable tracts of land

militated against Molokai's development as a sugar-producing or crop pro-
ducing island.140 This lack of crop forming and sugar production helped
shape much of the Islaﬁd's modern history. The other sugar mills on Molokai
were forced to close along with the Meyer Sugar Mill in the 1880s and early
1890s. 1in 1887, with H. Hackfeld & Co. as agent, Eugene Bal & Co. started

a sguar mill at Moanui, Island of Moiokai, and in 1880 had 114 acres in
cultivation with an estaimted annual yield of 250 tons. Fifty men worked

at the Moanul Plantation which was valued at $60,000 and operated a mill
with a capacity to grind 8 tons of cane per day.141 Before 1883, Bal & Co.
sold Moanui Plantation to Wong Leong & Co. and in 1885 the plantation was
not considered wvery profitable.142 In January;_1887 a fire destroyed the
Moanui Mill. Charles R. Bishop who had a financial interest in the insurance
on the mill reported to R.W. Méyer, "Sugar is low, and the prospects of that

plantation were not very flattering before the fire.”143 In March, 1887, the

mortgage on the Moanui Plantation was foréclosed.144

J. McColgan served as the.agent for the Kamaloo Plantation which started
on Molokai in 1887.145 By 1880, Kamaloo had 100 acres under cultivation and
also served as the mill for over thirty Hawaiians who raised from two to ten
acres of cane independently.146 The mill and plantation, managed by D,
McCorriston employed 35 men in 1830 and was valued at $50,000.147 In the late
‘18803, the Kamaloo mill employed between 50 and 60 men, including in 1890, for
example, 15 Hawaiians, 10 Chinesé, 25 South Sea Islanders, 3 British, and 6
from other nationalities.148 The mill closed in 1891 or 1892 and reopened, as

the Kamaloo Sugar Company? for a few years betwéen'1899 and 1901. The mill

~ did not operate in'i902_and its closing marked the end of commercial sugar
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production on Molokai. Despite the efforts to produce sugar at the Meyer,
Moanui, and Kamaloo plantations, the weather, geography, and the ecconomics
of the Hawailian sugar industry combined te bring failure to their attempts
to establish sugar as a part of the Molokai economy. In 1882 Meyer, Moanui,
and Kamaleo represented the three smallest sugar plantations operating in
Hawaii.l49 0f the 39,3530 acres of young cane, rattbons, and maturing sugar
crops being grown throughout Hawaii, Molokai cultivated only 300 acres. To
an annual harvest of 59,124 tons, Molokai's three plantations contributed 473
tons.150
On his 1892 visit to Molokai, C.M. Hyde pondered the arid island land and

‘_reglized that if water could be brought to the rich, fertile land on Molokai's
west end it would have a tremendous affect on the agriculture of the region.
Hyde concluded, "If in the fissure between two lands . . . artesian wells
could strike a water bearing stratum and bring water to the surface, the land
that is not worth more than ten cents would be worth a hundred dollars an
acre.”151 R.W. Meyer had worked toward this end when in 1884 and 1885, while
managing Charles Reed Bishop's cattle ranch on Molokai's west end, he had
laid down several miles of water pipe, dug water wells, and constructed
windmills to pump water to the surface for the cattle. In 1898, under the
agency of C. Brewer & Company, the American Sugar Company was established to
turn 750 acres of Molokai’s west end into a sugar plantation. By 1899 the
American Sugar Cdmpany employed 559 men, 476 of whom were immigrant Japanese

_ contract laborers, and had built a narrow gauge railroad, miles of ir:igation
o di_tch,._ and Steam pumps of 10,000 gallons daily capacity to pump -érte_s.ian-well
'ﬁater to the sugar fields.  The pumps soon started pumping Q}écgishkgéter to
: the_SurfaCeﬂwhibh Killed the cane and ended the only major-attemﬁt té..

'éstablish;laréekscale sugar cultivation and production. on Molokai. -In the
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summer of 1%00 McBryde Sugar Company on Kauai purchased ﬁhe mill which had
been ordered for the American Sugar Company's Molcokail plant.152

Had the American Sugar Company succeeded in raising sugar cane, cor had
the same success with bringing water to Molokal's west end as Meyer had,
R.W. Meyer would be credited, in part with having pioneered an industry
which without doubt would have changed Molokai's twentieth—centufy history.
As it turned out, the major social, economic, and technical changes wrought
by the Hawaiian sugar industry were left to other people and other islands.
The American Sugar Company lost hundreds of thousands of dollars in their

failed effort at sugar cultivation, and R.W. Meyer probably ended up earning

a few theousand dollars from his investment in sugar.
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Abbreviations used in Notes:

Rudolph Wilhelm Meyer: RWM

Otto §. Meyer: OSM

Planters' Monthly: PM

Hawaiian Gazette: HG

Pacific Commercial Advertiser: PCA
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See for example Thomas Kerr, A Practical Treatise On the
Cultivation of Sugar Cane and the Manufacture of Sugar, London,
1851, p. 84; N.P. Burgh, A Treatise On Sugar Machinery, Londonm,

1863, p. 2.
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Today (1978) some major parts of the Meyer Mill boiling apparatus
are no longer in place. The two copper-clarifiers have been
removed. They most likely occupied the entire 10' x 5' space

at the head of the sorghum pan. They probably operated as a
first and second stage clarifier, with the cane juice passing
through and being limed in clarifier and then on to the next
before flowing to the first compartment of the sorghum pan,
Rivets or screws appear to have connected the second clarifier

to the sorghum pan, The furnace grate bars have been removed,

as has much of the fire brick which lined the furnace and flie
letting the sorghum pan sit compactly on the flue; this tight-
fitting arrangment kept the furnace and smoke from escaping into
the Boiling House. Parts of the masonry fiue wall itself have
deteriorated. The smokestack has been removed and its masonry base
has deteriorated to such an extent that the precise form, place,

~and connection between the flue and the smokestack, and between

the smokestack and the Boiling House itself, cannct be reconstructed.
The sorghum pan remains in good condition; the last compartment

is nmissing part of its Redwood siding. All of the handlevered

sluice gates which regulated the flow of juice from one compartment
to the next are missing.
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OSM to RWM, April 5, 1883.
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H.A.P. Carter to S.G. Wilder, March 14, 1863; Evans, Sugar Planters
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Advertiser, Paril 2, 1934.

Ibid.

Today (1978) the two centrifugals are in excellent conditiom.

-Parts of the wooden clutch; are missing and the fast and loose

pulleys for one centrifugal are missing from the steam engine's
courttershaft. The 4" belts which connected the countershaft
pulleys with the centrifugals' pulleys are also missing.

T.T. Waterman, "Old Sugar Mill Still Stands On Molokai; Needs

Only Mule," Homolu}ul Advertiser, April 23, 1934.

Thomas T. Eyre, Engines and Boilers, New York, 1922, pp. 78~82.
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Ibid., p. 11.

Today (1978) the boiler and steam engine at the Meyer Mill remain
in very good and nearly complete condition. Several brass cil
cups and a brass bearing are missing from the steam engine. The
governor balls have been removed but not lost. Some of the steam
pipe joints and fittings: are missing. On the boiler the steam and
water gauges are missing and rust has corroded nearly all of the
boiler's fire tubes. The smokestack is alsc missing from the
boiler. Given the nearly ninety years of idleness the boiler and
steam engine exist in a remarkably good state of preservation,

Today (1978) the mill buildings housing the machinery and sugar
processing equipment at the Meyer Mill have deteriorated sub-:
stantially, Little remains of the Boiling House floor structure,
or its two end walls., Some Redwood boards and the sill which
supported them are missing from the south wall. Some of the posts
sorrounding the roof trusses are missing; however, the trusses
thiemselves and the north wall, protected by the Cooling Shed,
remain intact. Sections of the floor and the walls in the

Cooling Shed are missing. Very littel remains of the Engine and
Boiler House structure =—- the sides, roof, and floor are all
collapsed and in an advanced stage of rotting. Some time after
1886 the entire Boiling House and Coocling Shed received a corrugated
roof which remains intact today. Aside for the Engine and Boiler
House, and despite the missing sections of the various buildings,
it is stilll possible to see and understand the simple structure,
construction, scale, and general layout of ‘the mill buildings as
they existed when the Meyer Mill was in operation.
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